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Abstract

Background: Brazil is the world’s fifth most populous nation, and is currently experimenting a fast demographic
aging process in a context of scarce resources and social inequalities. To understand the health profile of older
adults in Brazil is fundamental for planning public policies.

Methods: The estimates were derived from data obtained through the collaboration between the Brazilian Ministry
of Health and the Institute of Health Metrics and Evaluation of the University of Washington. The Brazilian Institute
of Geography and Statistics provided the population estimates. Data on causes of death came from the Mortality
Information System. To calculate morbidity, population-based studies on the prevalence of diseases in Brazil were
comprehensively searched, in addition to information obtained from national databases such as the Hospital
Information System, the Outpatient Information System, and the Injury Information System. We presented the
Global Burden of Disease (GBD) 2017 estimates among Brazilian older adults (60+ years old) for life expectancy at
birth (LE), healthy life expectancy (HALE), cause-specific mortality, years of life lost (YLLs), years lived with disability
(YLDs), and disability-adjusted life years (DALYs), from 2000 to 2017.

Results: LE at birth significantly increased from 71.3 years (95% UI to 70.9-71.8) to 75.2 years (95% UI 74.7-75.7).
There was a trend of increasing HALE, from 62.2 years (95% UI 59.54-64.5) to 65.5 years (95% UI 62.6-68.0). The
proportion of DALYs among older adults increased from 7.3 to 10.3%. Chronic noncommunicable diseases are the
leading cause of death among middle aged and older adults, while Alzheimer’s disease is a leading cause only
among older adults. Mood disorders, musculoskeletal pain, and hearing or vision losses are among the leading
causes of disability.
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Conclusions: The increase in LE and the decrease of the DALYs rates are probably results of the improvement of
social conditions and health policies. However, the smaller increase of HALE than LE means that despite living
more, people spend a substantial time of their old age with disability and illness. Preventable or potentially
controllable diseases are responsible for most of the burden of disease among Brazilian older adults. Health
investments are necessary to obtain longevity with quality of life in Brazil.
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Background

Brazil is the world’s fifth most populous nation, and is

currently experimenting a fast demographic aging

process in a context of scarce resources and great social

inequalities. Since 1950, the shifting age structure

showed marked regional differences [1]. While the

Southeast, South, and Midwest regions presented a clear

demographic transition toward aging, the North and

Northeast regions presented elevated mortality and fer-

tility rates and a higher percentage of young people [1].

Along with aging, the concomitant epidemiologic transi-

tion increased the incidence of non-communicable dis-

eases (NCDs). Since NCDs are more frequent among

older adults, their health tends to be substantially worse,

particularly among the poorest populations [2].

While it took a century for the proportion of older

adults to increase from 7 to 14% in the population of the

developed countries, like France, this same demographic

charge is expected to occur in Brazil between 2011 and

2031. This fast aging process increases the financial

pressure on health and welfare [3]. By 2020, the excess

of economically active population in relation to the

dependent population will represent a demographic

bonus, due to the greater availability of human resources

in the workforce in the last decades. On the other hand,

if there is no economic growth, the proportion of the

unemployed could jeopardize these demographic oppor-

tunities [4]. In the near future, we are about to enter an-

other demographic context, with a larger number of

dependent older adults. The amount of health expendi-

tures will depend essentially on the burden of disease,

which can be reduced by investments in the prevention

and treatment of people throughout their lives, not only

in late life [3, 4].

The current Brazilian Constitution has built the basis

for public health financing in Brazil. Since 1988, invest-

ments in health promotion and prevention, as well in

primary care, increased substantially [5]. From 1990 to

2016, Brazil experienced a marked decrease in total mor-

tality and under-five mortality, as well as a reduction in

mortality due to communicable diseases and a signifi-

cant reduction in preventable causes of death. Neverthe-

less, these improvements were insufficient to eliminate

health inequities. States in South and Southeast regions

have advanced to later stages of the epidemiological

transition toward noncommunicable diseases, compared

with states in the North and Northeast regions that con-

tinue to face a double burden of communicable and

non-communicable diseases, alongside a growing burden

due to injuries across the country [6]. The continuance

of health achievements and the remediation of inequal-

ities depends on adequate and continuous investment.

The Constitutional Amendment No. 95 of May 2017,

which prevents an increase in investments in health and

education for the next 20 years, may affect the public

health system of the country [7].

For the establishment of investment priorities, it is

fundamental to understand the health estimates for

older adults in the different scenarios of the country.

The Global Burden of Disease (GBD) study represents a

new paradigm in the evaluation of health trends among

the countries. The standardized methodology allows the

comparison between localities, and in time [6, 8]. In

addition to assessing mortality, it is possible to measure

the burden of disability linked to diseases, a fundamental

aspect of health, especially among older adults. This art-

icle aims to describe the burden of disease for the Brazil-

ian older adults from 2000 to 2017, for the country and

states of the Federation.

Methods

This paper describes the burden of disease for the Bra-

zilian older adults, those aged 60 years or more. In 2010,

Brazil had about 207.7 million inhabitants, living in five

regions, 26 states, and the Federal District. The number

of people aged 60 or more years was estimated in 20,

590,597, about 10% of the total population [8]. In order

to express the diversity among the five regions of the

country, we presented the health metrics of the states

with the most numerous elderly population within each

region. These are São Paulo (4.771.822 older adults,

11.6% of population) in the Southeast (SE) region, Bahia

(1.450.007 older adults, 8.2%) in the Northeast (NE) re-

gion, Rio Grande do Sul (1.461.480 older adults, 13.7%)

in the South (S) region, Pará (534.461 older adults, 7.1%)

in the North (N) region, and Goiás (560.451 older adults,

9.4%) in the Central-West (CW) region. Some states

have a higher proportion of older adults, such as Rio de
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Janeiro (SE, 13%), Paraíba (NE, 12%), and Mato Grosso

do Sul (CW, 9.8%), but with a lower absolute number

[9].

All estimates, as well as the figures and graphics, were

obtained from the Global Burden of Disease 2017, avail-

able on the public website of the Institute of Health

Metrics and Evaluation (IHME) of the University of

Washington. Data points were obtained through the col-

laboration of the Brazil Ministry of Health and IHME

[8]. The graphics and figures were extracted from the

IHME site, with the elderly designated as in developed

countries, 65+ years old. Since Brazilian legislation clas-

sifies as elderly those with 60+ years old, we decided to

show the data considering this age range. The Brazilian

Institute of Geography and Statistics (IBGE) provided

the population estimates based on projections from the

2010 census [9]. Data on causes of death came from the

Mortality Information System (SIM) of the Ministry of

Health. In order to calculate the disease prevalence and

injury incidence, population-based studies on the preva-

lence of diseases in Brazil were comprehensively

searched, in addition to information obtained from na-

tional databases of morbidity, such as the Hospital Infor-

mation System (SIH), the Outpatient Information

System (SIA), and the Injury Information System

(SINAN) [6, 10].

Mortality estimates were corrected for underreporting

and garbage codes. In addition to absolute numbers of

deaths and age-standardized mortality, the rates of years

of life lost (YLLs) expressed the effect of premature deaths

by age, sex, year, and place. YLLs were obtained by multi-

plying the number of deaths caused by a disease, in each

age group, by the remaining life expectancy at this age, re-

gardless of gender [11, 12]. The estimates on mortality,

age-standardized mortality rates, and causes of death are

available at https://vizhub.healthdata.org/cod/ [13].

The methods to obtain LE (life expectancy) at birth or

any age have been previously reported [11]. Healthy life

expectancy (HALE) summarizes overall population

health, accounting for length of life, and level of health

loss by age using years of life lived with disability (YLDs)

estimates and the GBD life tables, as previously de-

scribed [12].

The metric YLDs represents morbidity by multiplying

the prevalence of each disease-related sequelae by its

disability weight [14, 15]. A specific software, DisMod-

MR, was used for data processing on Bayesian meta-

regression models to generate consistent estimates of in-

cidence, prevalence, duration of disease remission, and

excess risk of death for each disease [14, 15]. The

sources of data used are available at: https:/ghdx.health-

data.org/gbd-2017/data-input-sources [16].

Estimates of disability-adjusted life years (DALYs) lost

were obtained by adding YLLs and YLDs, the burden of

disease being a sum of lethal and non-lethal diseases

[14]. In this study, the distributions of mortality by the

main causes of death and the distribution by DALYs

were very similar, given the greater impact of YLLs in

this age group (data not shown). Therefore, we will

present the main causes of death and the YLDs by place,

sex, and age groups: 60-64, 65-69, 70-74, 75-79, and 80+

years.

All estimates were drawn 1000 times, and the 95% un-

certainty limits value were defined by 2.5° and 97.5° of

the estimated values. The 95% uncertainty intervals (95%

UI) include uncertainties of all sources and modeling

steps, such as sample size variability of the various

sources of data, adjustments to general mortality

sources, parameter uncertainty in model estimation, spe-

cification of uncertainty for models of causes of death,

and different data availability by age, sex, year, and loca-

tion [10].

The analysis of causes of death or disability comprises

different degrees of disaggregation. Level 1 divides dis-

eases into three broad groups (1—communicable dis-

eases, maternal, and nutritional diseases, 2—non-

communicable diseases, and 3—injuries). Level 2 con-

tains 21 groups of diseases, such as cardiovascular dis-

eases, cancers, and traffic accidents. Level 3 shows

separate causes for 168 diseases, such as chronic renal

failure. Level 4, on the other hand, breaks down diseases

into further 289, for example, chronic renal failure due

to diabetes, and level 5 describes diseases with degrees

of severity (879 diseases and their sequelae) [10]. In this

study, we use level 1 to compare the metrics between

the older adults and the younger population. The burden

of diseases was shown at level 4, since more aggregated

levels did not express well the differences in disease bur-

den between 2000 and 2017 (data not shown).

The socio-demographic index (SDI) is a composite

measure that aggregates the total fertility rate under the

age of 25 years, the lag distributed income per capita,

and the average educational attainment of each location

[11]. The scores range from zero to one, that is, the low-

est income, lowest education, and highest fertility, to the

highest income, highest education, and lowest fecundity.

According to the value of the SDI, the sites are classified

as high, medium high, medium, medium low, or low

SDI. Overall, Brazil ranked in the medium SDI category

in 2015 [6, 10].

Results

In Brazil, between 2000 and 2017, for both sexes, life ex-

pectancy at birth increased approximately 4 years, from

71.4 years (95% to 71.1-71.7) to 75.5 years (95% UI 75.3-

75.7). HALE increased from 61.7 years (95% UI 59.0-

64.1) to 65.4 years (95% UI 62.6-68.0). These estimates
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were very similar among the states, taking into account

the 95% UI values (Table 1).

The national LE at age 60 increased less than 2 years,

from 20.6 years (95% UI 20.6-20.6) to 22.1 years (95% UI

22.1-22.2) between 2000 and 2017. It is noteworthy that

about one quarter of this time will be lost to disability,

HALE equal to 15.7 years (95% UI 14.4-16.9) in 2000

and 17.0 years (95% II 15.6-18.3) in 2017 (Table 1).

Age-standardized DALYs for all causes decreased from

35,723.86 (95% UI 32,900.92-39,077.70) in 2000 to 27,

894.03 (95% UI 25,164.67-31,031.81) in 2017. In the

same period, we noticed a prominent increase not only

in the absolute number but also in the proportion of

DALYs among the older adults. The burden of disease

to all ages and causes was equal to 55,742,743 and 60,

487,378 DALYs in 2000 and 2017, with older adults

representing 20.9% and 31.2% of the total DALYs for all

ages in the period. Although there was a decrease in

age-standardized rates, the distribution of the burden of

the disease to the population up to 60 years, and the

older adults, revealed a higher proportion of all metrics

by noncommunicable diseases among the older adults,

especially for YLL distribution (Fig. 1).

Mortality

Between 2000 and 2017, despite small changes, most of

the ten leading causes of death remained the same

among the elderly of both sexes, such as ischemic heart

disease, stroke, chronic obstructive pulmonary disease,

and diabetes. Breast and colon cancers are important

leading cancer causes among women, while prostate and

lung cancer predominating among men. Alzheimer’s

disease and other dementias emerged as an important

cause of death among the elderly (Fig. 2).

External causes of death, such as road injuries and inter-

personal violence, remain as leading causes of mortality

among the middle aged during the period, especially for

men. In 2017, mortality by falls increased for both sexes

with aging, being the 13th and 16th causes of death

among female and male elderlies, respectively (Fig. 2).

Figure 3 shows the increase of both incidence and

mortality with aging for ischemic heart disease, stroke,

Alzheimer’s disease, and neoplasms, especially among

the oldest old, those with age of 80 or more years old.

In Brazil, ischemic heart disease was the leading cause

of death between 2000 and 2017 for both sexes, although

there was a decrease in mortality rates from 31.8% for

the youngest (60-64 years) to 24.9% for the oldest el-

derlies (80+ years). There was a clear gradient of increas-

ing mortality with aging, the mortality rate ranging from

299.5/100,000 inhabitants (95% UI 291.8-308.0) and

204.4/100,000 inhabitants (95% UI 196.1-211.3) among

those with 60 to 64 years old to 1923.9/100,000 inhabi-

tants (95% UI 1890.4-1970.2) and 1444.7/100,000 inhabi-

tants (95% UI 1403.3-1485.4) among those with 75 to

79 years old, in 2000 and 2017, respectively (Table 2).

When we observed the mortality rates in the states,

there is a greater amplitude of the 95% UI for the states

of Bahia (NE) and Goiás (CW), in the majority of the

age groups, in both years. The State of Pará (N) pre-

sented the lowest rates of mortality by age in the period,

as well as the lowest percentages of decrease. The states

of São Paulo (SE) and Rio Grande do Sul (S) presented

the highest risk of death due to ischemic heart disease,

Table 1 Life expectancy (LE) and healthy life expectancy (HALE) to population of Brazil and selected states, in 2000 and 2017.
Estimates from GBD study 2017

Local Social demographic index LE at birth
(95% UI)

HALE at birth
(N (95% UI))

LE at 60 years old
(N (95% UI))

HALE at 60 years
old (N (95% UI))

2000

Brazil 0.562 71.4 (71.1-71.7) 61.7 (64.1-59) 20.6 (20.6-20.6) 15.7 (16.9-14.4)

São Paulo (SE) 0.603 71 (70.9-71.1) 61.5 (63.8-58.8) 19.6 (19.5-19.6) 15 (16.1-13.7)

Rio Grande do Sul (S) 0.630 72.4 (72.3-72.6) 62.3 (64.8-59.6) 19.7 (19.7-19.8) 15 (16.1-13.7)

Pará (N) 0.473 73.1 (72.5-73.8) 62.9 (65.5-60) 22.2 (22-22.5) 17 (18.3-15.5)

Bahia (NE) 0.475 71.7 (70.9-72.6) 61.9 (64.4-59) 22.2 (21.8-22.6) 17 (18.3-15.5)

Goiás (CW) 0.538 73.1 (73-73.3) 63.2 (65.6-60.3) 20.6 (20.5-20.6) 15.7 (16.9-14.4)

2017

Brazil 0.663 75.5 (75.3-75.7) 65.4 (67.8-62.5) 22.1 (22.1-22.2) 17 (18.3-15.6)

São Paulo (SE) 0.693 76.1 (75.8-76.3) 65.9 (68.3-63) 21.8 (21.7-22) 16.7 (18-15.3)

Rio Grande do Sul (S) 0.720 75.4 (75.1-75.6) 65 (67.5-62.1) 21.7 (21.5-21.8) 16.6 (17.8-15.2)

Pará (N) 0.579 75.5 (75.2-75.9) 65.4 (67.9-62.6) 22.5 (22.3-22.7) 17.3 (18.6-15.9)

Bahia (NE) 0.591 75.5 (75-76) 65.3 (67.8-62.3) 23 (22.8-23.2) 17.7 (19-16.2)

Goiás (CW) 0.650 75.5 (75.1-75.8) 65.3 (67.7-62.3) 23 (22.8-23.2) 17.2 (18.5-15.7)

SE southeast region, S south region, N north region, NE northeast region, CW central-west region
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but also with the highest decreases in the period, around

40% (Table 2).

Ischemic stroke was the second leading cause of

death among older adults, also presenting a decrease

in all age groups. There is a clear aging gradient in

both years, the rates among the oldest old adults be-

ing almost 18 times greater than the youngest ones.

The states from the most developing regions, São

Paulo and Rio Grande do Sul, presented the higher

mortality rates (Table 2).

Mortality due to diabetes remained relatively stable in

the period for both sexes (Fig. 1). We noticed that death

rates for all age groups decreased in São Paulo (SE),

whereas there was an increase of death rates among the

75+ years old in the states of Rio Grande do Sul (S),

Bahia (NE), and Goiás (CW). In Pará (N), the risk of

dying due to diabetes increased to all age groups in this

period (Table 2).

In this period, we noticed a decrease in trend of deaths

by COPD while deaths by lower respiratory infections

increased pari passu. The rates of mortality by breast

cancer decreased all over the country while deaths by

prostate cancer are still increasing in the less developing

states of Bahia and Pará (Table 2).

Disability

From 2000 to 2017, for both middle aged and the eld-

erly, most of the leading causes of incapacity (YLD)

remained the same, with minor changes in the rank

within the age strata. Low-back pain is the first or sec-

ond cause of disability among both sexes and all over

the period. Among younger women, diseases related to

stress are prominent: depressive disorders, headache,

and anxiety disorders are among the four leading causes

of YLD. Among older adults, for both sexes, low-back

pain, age-related hearing loss, blindness, and oral

Fig. 1 Distribution of the burden of disease per 100,000 inhabitants for Brazil, both sexes and age groups, in 2000 and 2017. YLD, years lost by
disability; YLL, years of life lost; DALY, disability-adjusted life years
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disorders and diabetes are the top five causes of disabil-

ity. Dietary iron deficiency and diarrheal diseases are de-

clining in the period for both age strata. On the other

hand, disability by Alzheimer’s disease and falls in-

creased among the elderly from 2000 to 2017 (Fig. 4).

The burden of disability increases with aging, with the

oldest elderly presenting two to three times more YLD

for visual and oral disorders, COPD, ischemic heart dis-

ease, and falls than 60-64 years olds. The YLD rates for

depressive disorders, neck, and low back pain are rela-

tively the same among the age groups, while migraine is

the only cause of YLD that decreases with aging.

Between 2000 and 2017, comparing the youngest and

oldest old, there was an increase in the national burden

due to falls increased from 13.3 to 34.6%. This burden

was higher in the developed states of Rio Grande do Sul

(20.6-44.6%) and São Paulo (31.4-47.7%) and smaller in

the less developed states of Pará (−17.6-10.1%). In the

period, we can also notice the decreasing trends for de-

pressive and oral disorders, ischemic heart disease, ische-

mic stroke, and diabetes mellitus in all the states. The

burden for migraine and low back pain are relatively

stable in time (Table 3).

Discussion

In Brazil, there is a consistent decrease in age-

standardized DALY rates, as already described [6]. These

results, as well as the increase in life expectancy, are

probably the results of improving social conditions,

broader access to health care aside to the priority given

to prevention and basic care [6, 17]. However, the in-

crease in the number and proportion of DALYs among

Fig. 2 Main causes of deaths in Brazil among middle-aged adults and elderlies, by sex, 2000 and 2017. PC, percent changing
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elderlies suggests this age group presents a higher bur-

den of disease. In addition, premature death is the main

component of the burden of disease for Brazilian older

adults, leading to a 10-year gap between life expectancy

in Brazil and the high-income countries [10]. Regional

inequality persists; the states with lower SDI from the

Northeast and North regions still present higher mortal-

ity rates.

The smaller increase of HALE than life expectancy in

the last 16 years means that, despite living more, people

spend a substantial time of their old age with disability

and illness. This burden of disease may imply a restric-

tion on the ability to contribute to the labor force at old

age. This subject is a crucial aspect currently under dis-

cussion, with the Congress intent to extend the age

bracket for retirement and pension receiving [18].

The higher proportion of NCDs as a cause of death

and disability among the older adults is expected, as well

as the increase of the burden of disease with aging.

However, it is noteworthy that the leading causes of

death are mostly preventable NCDs: ischemic heart dis-

ease, ischemic and hemorrhagic stroke, chronic ob-

structive pulmonary disease, diabetes, and breast, lung,

and stomach cancers. The social inequality may be re-

sponsible for the increasing trends of prostate cancer in

Northeast and North regions and the increase of death

by diabetes in the North region, the older adults with

lower access to health prevention [17].

Many of these preventable causes of death require an

approach of risk factors prevention and management

throughout the life course to lower their rates. It is thus

fundamental to strengthen the national health promo-

tion policy implemented in 2006, and to articulate the

various public actions to stimulate healthy eating and

regular practice of physical activity, to prevent and

control smoking, and to reduce morbidity and mortality

due to alcohol and other drug abuse [19]. In order to

guarantee a good control of the NCD in a socially de-

prived country, it is advisable for Brazil to maintain the

investments on primary health care and the free access

to medications for hypertension, diabetes, and smoking

cessation implemented in the country since 1998 [20].

We hypothesized the decrease in COPD and the corre-

sponding increase in lower respiratory infections; mortality

rates may represent a shift in the way doctors fill out the

death certificates, the underlying cause of death being more

poorly specified among older adults, the age group that

usually concentrates the highest rates of garbage codes [21].

The burden for years lived with disability reveals im-

portant causes of personal and family suffering, such as vi-

sion and hearing impairments, musculoskeletal pain, and

mood disorders. A recent study showed that lower back

pain is a disabling condition, associated with psychological

factors, lower education, and income level in Brazil [22].

Musculoskeletal diseases are four of the top 10 leading

causes of disability, suggesting the need for investments in

the areas of prevention and rehabilitation.

Depressive disorders generally present a minor burden

to older adults than to the younger ones [23]. Social de-

terminants may explain the higher burden of depression

among Brazilian older adult women. Current Brazilian

elderly are composed predominantly of women with low

education and unpaid work during adulthood, and who

experience greater chances of widowhood and disadvan-

tageous socioeconomic status. Nevertheless, if the pol-

icies of universalization of social security persist, with

the guarantee of pensions for housewives, they tend to

become heads of families and providers, with greater

participation in extra-community activities and

socialization than men [24].

Fig. 3 Incidence and mortality of four leading causes of burden of disease among elderlies, in 2000 and 2017
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The aging of the population accounts for much of the

increased diabetes burden in Brazil, and efforts to con-

trol the epidemic of obesity and physical inactivity must

continue [25, 26].

Accidental falls significantly increase the risk of dis-

ability, and the present study supports this fact. Aside

from physical damage, a fall can lead to psychological

consequences, such as fear of falling. Fear of falls is asso-

ciated with several health problems, such as restriction

or limitation of activities, loss of muscle strength and

postural control, a negative perception of health, depres-

sion, and social isolation [27].

The increase in the burden of Alzheimer’s disease

and other dementias imposes an important public

health issue regarding investments in social and med-

ical care [28]. Although age-standardized mortality

did not increase, the prevalence increased five times

in the world, mainly because of aging population.

With limited scope for prevention and the absence of

an effective disease-modifying treatment, the burden

on family, caregivers, and health care system will con-

tinue to increase rapidly [29].

Strength and limitations

The GBD study has by strength to correct the mortality

data and the standardization of metrics, allowing a sub-

national analysis in Brazil. In addition, the IHME website

provides all metrics by gender and age, in addition to

Table 2 Distribution of death rates per 100,000 inhabitants for Brazil and selected states, both sexes and by age groups, 2000 and 2017
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age-standardized rates. All sources of information and

analyses are available on the IHME website as well in

the appendix of the published papers.

However, a lack of primary data and problems in data

quality on the subnational level may limit its analysis,

the estimates from the most developed regions being

more reliable. The higher life expectancy at birth and at

60 years in the states with the lowest SDI may represent

the poorer quality of data in the less developed North

and Northeast regions, as well as the occurrence of

problems in the IBGE estimates of the elderly popula-

tion. A lack of information for non-fatal diseases may

explain the large 95% UI for YLD estimates.

Conclusions

The burden of disease is shifting toward the elderly in

Brazil. Greater longevity is moving the population to a

condition of increased morbidity and disability. Diseases

that are sensitive to prevention and control throughout

the lifespan comprise most of the burden of disease

among the older Brazilian adults, in an ambient of social

health inequalities. Health policies must face these chal-

lenges so the Brazilian elderly may achieve longevity

with quality of life.

Abbreviations

CW region: Central-West region; DALY: Disability-adjusted life year;
GBD: Global Burden of Disease; HALE: Healthy life expectancy; SIH: Hospital
Information System; SINAN: Injury Information System; IBGE: Institute of
Geography and Statistics; IHME: Institute of Health Metrics and Evaluation;
LE: Life expectancy at birth; SIM: Mortality Information System; NCD: Non-
communicable diseases; N region: North region; NE region: Northeast region;
SIA: Outpatient Information System; SDI: Socio-demographic index; S
region: South region; SE region: Southeast region; YLD: Years lived with
disability; YLL: Years of life lost; 95% UI: 95% uncertainty intervals

Fig. 4 Main causes of disability among middle-aged adults and elderlies, by sex, in 2000 and 2017
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